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Fig.1. Structure of 2-Bromo-3-pentanone
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Fig.3. GC-MS/MS mass spectrum obtained scan mode
for 2-Bromo-3-pentanone 1 pg/mL
ESI positive, cone voltage:10 V
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Fig.4. GC-MS/MS chromatograms obtained
SRM mode for 2-Bromo-3-pentanon 5 ng/mL
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Table 1. Validation Results of Total Bromine Residues in

Agricultural products
Within-
Sample Trueness Repeatability laboratf)r?/.
(%) (%RSD) Reproducibility
(%RSD)
Grain
Brown ricel) 78.0 8.4 8.4
Bean products
Boiled
Soy bean" 82.0 9.0 10.6
Fruits and Fruits products
Fruits
Apple” 84.4 45 6.5
Grape? 78.7 3.0 34
Orange" 76.8 8.8 113
Canned fuits in syrup®
Mandarin orange  83.3 4.7 8.4
Mango 93.9 3.7 4.8
Pear 89.0 5.6 12.5
Yellow peach 88.1 2.8 9.5
Dried fruit”
Blueberry 83.6 4.1 4.1
Cranberry 91.9 4.8 4.8
Mango 83.2 3.1 3.1
Peach 87.6 4.6 5.0
Guidline Target value®
0.1 ppm< 70— 120 10> 15>

1) n=2 x 2 days x 3 analysts, 2) n=2 x 5 days x 1 analyst
3) Additive concentration is 5 mg/kg
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Analysis of Bromine in Agricultural Products using Atmospheric Pressure Gas Chromatography-Tandem

Mass Spectrometry using Nitrogen Carrier Gas

Maki KOBAYASHI?, Yuki OMACHI?, Yuka MORITA?, Yuki HIRAISHI?,
Tomoko YOKOYAMAZ® and Toshiko SHIMOI?

Bromine in agricultural products was investigated using an analytical method based on gas chromatography—tandem mass spectrome-
try (GC-MS/MS). Samples were alkalized and reduced to ash in an electric furnace, oxidized with potassium perman-ganate solution,
and derivatized with 3-pentanone. The reaction product of 3-pentanone and free bromine (2-bromo-3-pentanone) was measured using
GC-MS/MS with a nitrogen carrier gas at atmospheric pressure. Standard solutions of potassium bromid were added to 13 agricultural
products (cereals, beans, and fruits), establishing a bromine concentration of 5 mg/kg. Three analysts conducted a two-day trial with a
parallelism factor of two, and one analyst conducted a five-day trial with a parallelism factor of two. The method met the target values

outlined in the Japanese guidelines for analysis of residual agricultural chemicals in foods, validating its applicability.

Keywords: bromine residue, methyl bromide, fumigant, agricultural products, atmospheric pressure gas chromatograph tandem

mass spectrometer

2 Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan



	1. 試料
	2. 試薬
	5. 分析方法
	試料5.0 g（穀類2.0 g）に5％水酸化カリウム・エタノール溶液5 mLを加えて混和又は乾燥品は2時間浸潤した．ホットプレートで蒸発乾固した後，電気炉で灰化（550℃，5時間）した．
	室温まで放冷後，温水（40℃以上）30 mLで溶かし，ろ紙でろ過した．ろ紙上の残さを温水10 mLで洗い，ろ液を合わせた．ろ液にメチルオレンジ試液を1～2滴加え，溶液が淡赤色になるまで1 mol/L硫酸溶液（2～5 mL）を加えた後，水で全量を50 mLにした．
	1）の溶液を5 mL取り，10%スルファミン酸溶液0.1 mL，3-ペンタノン0.025 mL，0.1 mol/L過マンガン酸カリウム溶液0.25 mLを加えて混和し，1分間放置した．1 mol/L硫酸溶液0.5 mLを加えて混和し30分放置後，n-ヘキサン5 mLを加え3分間振とうした．n-ヘキサン層を無水硫酸ナトリウムで脱水後，0.1～1 mLを取り，n-ヘキサンで10 mLにしたものを試験溶液とした．
	1. GC及びMS条件の検討
	4. 検量線
	検量線用n-ヘキサン標準溶液を0.125 –0.75 ng/mLの範囲で5点調製し，ピーク面積で検量線を作成した．決定係数（r2）は0.999以上で良好な直線性が得られた．
	5. 妥当性評価試験
	13品目の農産物及びその加工品（豆類及び果実）を対象として，分析者3名が併行数2で2日間又は，分析者1名が併行数2で5日間の添加回収試験を実施した．

